Introduction
Cad. Saúde Pública 2018; 34(4):e00040017 case of persons under 15 years or with disabilities, the answers were given by their parents or guardians. Further details on the sampling plan and sample size are available in the article on methodological aspects of the PNAUM survey 14 .
The questionnaire, consisting of 11 content sections and three forms with details on medicines, was developed and tested by the researchers involved in the PNAUM survey.
The target population for the current study included all persons who reported the use of at least one medicine, including drugs for continuous, occasional, or contraceptive use.
The "dependent" variable was defined as having consumed one or more medicines and having reported ADEs. Identification of users of medicines was based on the following questions:
For continuous-use medicines: "Have you used any medicine for (hypertension, diabetes, heart disease, high cholesterol, stroke, chronic lung disease, arthritis or rheumatism, depression, or another disease lasting more than six months)?" (yes, no). If yes, "Are you currently taking any of these medicines?" (yes, no);
For medicines with occasional use: in addition to the above-mentioned medicines, "Have you used any other medicine in the last 15 days, for (infection, problems sleeping or for nerves, stomach or intestinal problems, fever, pain, flu, cold, allergic rhinitis, nausea, or vomiting)?" (yes, no);
For contraceptive use: "Are you using any contraceptive pill to avoid becoming pregnant?" (yes, no). "Do you use some injection to avoid becoming pregnant?" (yes, no).
Presence of ADEs among users of medicines was investigated with the following questions: Does this medicine bother you or cause any problem? (yes, no). If yes, why? (This same question was used for continuous and occasional-use medicines); Does the contraceptive cause any health problem for you? If yes, what problem(s)? All persons who reported at least one health problem with the use of these medicines were classified as having suffered an ADE.
The "independent" variables were demographic, socioeconomic, self-rated health, number of medicines, and self-medication, analyzed as follows: (a) Demographic: sex (female, male); age (0-9 years, 10-19 years, 20-39 years, 40-59 years, ≥ 60 years ; region (North, Northeast, Central, South, and Southeast). (d) Consumption of medicines: medicine(s) used; number of medicines (1, 2, 3-4, and 5 or more); form of consumption: self-medication (yes, no). Self-medication is defined here as the selection and use of medicines without supervision by a physician and/or dentist 15 .
Medicines were listed and classified according to the Anatomical Therapeutic Chemical Classification System (ATC classification) 16 . Description of the medicines used the following ATC levels: first (organ or system where the medicine acts), second (therapeutic subgroup), and fifth (drug).
ADE was defined by the WHO criterion 2 . ADEs were classified according to the Adverse Reaction Terminology 17 .
Statistical data analysis estimated the overall prevalence of ADEs in the study population and respective 95% confidence intervals (95%CI), according to the independent variables. The association between ADEs and target variables was investigated with the Pearson chi-square test, with significance set at 5% (p < 0.05). Poisson regression was used to estimate crude and adjusted prevalence ratios (PR) and 95%CI. Variables with p < 0.20 in the test of association were included in the multivariate model, with significance set at 5% for maintaining variables in the model, using backward selection of variables. The schooling variable entered the first stage of the multivariate adjustment (together with the other variables with p < 20% in the crude analysis). From that point on, as determined by the backward selection method, the non-significant variables were removed. The variables that were removed include schooling, which at some moment failed to show significance at 5% to remain in the final model. The analyses used a set of appropriate svy commands for analysis of complex samples, which guaranteed the necessary weighting of the sampling design.
For the medicines, ADE frequencies were estimated according to organ or system (first ATC level), therapeutic subgroup (second ATC level), and drug (fifth ATC level), plus the respective 95%CI.
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All the analyses used Stata, version 13.0 (StataCorp LP, College Station, USA). The PNAUM research project was approved by the Brazilian National Commission on Research Ethics (case review n. 18947013.6.0000.0008) and by the Institutional Review Board of the Federal University of Rio Grande do Sul (UFRGS), where the survey is coordinated, under case review n. 19997.
Results
Of the 41,433 participants in the PNAUM survey, 50.7% reported consuming medicines.
ADE prevalence was 6.6% overall, and was higher in females (7.8%), in the 20-39-year age bracket (8.2%), in the Central region (8.4%), with "bad" self-rated health (14.8%), with consumption of 5 or more medicines (14.7%), and with self-medication (7.8%) ( Table 1) .
Bivariate analysis showed a positive and statistically significant association between ADEs and the following variables: female sex; age; Northeast, Southeast, and Central regions; "fair", "bad", and "very bad" self-rated health; use of 2 or more medicines; and self-medication. There was no significant association between ADE prevalence and socioeconomic status (ABEP) or schooling ( Table 2) .
Of the 57,424 medicines consumed by the interviewees, 2,447 (4.2%) were related to the reported ADEs. Table 3 shows the therapeutic groups and subgroups most related to ADEs.
The groups or systems with the highest frequencies of ADEs were related to antineoplastic and immune-modulating agents (19.2%), followed by medicines for the genitourinary system and sex hormones (8.6%), and systemic-use anti-infectious agents (8%). The therapeutic subgroups with the highest frequencies of ADEs were sex hormones and modulators of the genital system (8.2%), followed by antiepileptics (7.9%) and anti-inflammatory and antirheumatic drugs (7.3%). The drugs with the highest frequencies of ADEs were fluoxetine (9.3%), diclofenac (9%), and amitriptyline (8.5%) ( Table 4) .
The organs or systems affected by ADEs involved mainly the gastrointestinal system (36.9%), followed by psychiatric disorders (18.7%), general health status (13.1%), and the central and peripheral nervous systems (9%), with somnolence (12.5%), epigastric pain (10.5%), and nausea (6.8%) as the most frequently reported ADEs (Table 5) .
Discussion
ADE prevalence in the overall Brazilian population was lower than in Cuba 8 , Veneto 10 and Campania 11 in Italy, and Fortaleza 6 in Brazil, and was higher than in persons that practiced self-medication in Hong Kong 9 .
Nationwide studies to identify ADEs reported by the population are quite incipient in the international literature, which hinders comparison between countries. The Cuban study 8 found an ADE prevalence rate approximately four times greater than in the current study (22.6% ). This result is probably influenced by the fact that subjects in Cuba reported events any time in life.
In general, and considering that every adverse drug reaction is an adverse drug event, most studies have been conducted in the hospital setting, related to admission for ADEs in the emergency department or their occurrence during hospital stay 7, 18, 19 . In the case of ADEs that occur during hospital stay, studies are limited to the drugs used in this setting. In the community, however, the consumption of medicines reflects the products' wide availability on the pharmaceutical market, with countless pharmaceutical specialties, some of which have less than optimal intrinsic values and are even unnecessary or hazardous, which (associated with the pharmaceutical industry's marketing) can result in induction or encouragement for inadequate use of medicines 6, 20 .
Cad. Saúde Pública 2018; 34(4):e00040017 As for ADE prevalence in females, the same was found by Alonso Carbonell et al. 8 in Cuba and by Arrais 6 in Fortaleza. The factors that may explain this phenomenon include pharmacokinetic, pharmacodynamic, and body-weight when compared to men, besides hormonal factors 6, 21 . Women present more health problems, which are less serious on average, but they use health services more, Cad. Saúde Pública 2018; 34(4):e00040017 have more appointments and tests, obtain more diagnoses and medical prescriptions, and thus consume more medicines, prescribed or not 15, 22, 23 . Another factor that may have contributed to this gender difference was the fact that ADEs were also reported by users of contraceptives in the study.
As for age bracket, we expected to find higher ADE prevalence at the extremes of age (children and elderly), since according to the literature these are the groups most predisposed to ADEs 24 we observed the highest ADE prevalence in young people and young adults. This result may be explained in part by the ADEs reported by contraceptive users, or by difficulties by patients and/or caregivers in identifying ADEs; aggravated by lack of information, this may have influenced the result and contributed to minimizing ADE prevalence in children and the elderly 21, 25 .
Cad. Saúde Pública 2018; 34(4):e00040017 As for the higher association between consumption of medicines and ADEs in residents of the Northeast and Central regions of Brazil, the lack of similar studies prevents a more detailed explanation. However, this result may be influenced by difficulties in access to health services and the need to relieve minor symptoms with self-medication 15, 22, 26 , which involves some of the most widely used medicines in this study 6, 15, 23, 27 . Self-medication is practiced in all regions of Brazil. Self-medication rates in the North (17.8%), Northeast (23.5%), and Central (19.2%) were higher than the national rate (16.1%) 15 .
Polypharmacy was significantly associated with ADEs, corroborating findings in the literature 6, 24 . ADEs increase significantly with the number of drugs used by the patient and the treatment complexity, since polypharmacy appears as a potential risk factor for drug-drug interactions, medication errors, and inadequate use of medicines, potentially resulting in hospitalization, and in severe cases, death 28, 29 . This risk can be minimized by greater control of polypharmacy by health professionals, adequate prescription, patient-adjusted doses, and effective pharmacotherapeutic follow-up 30 .
As for self-rated health status, patients with "bad" self-rated health reported the most ADEs, similar to the study by Arrais 6 . This generally occurs because these patients are more likely to seek Cad. Saúde Pública 2018; 34(4):e00040017 medical care and consume more medicines, prescribed or not, in the attempt to solve their health problems 6, 31 . Patients in this study that self-medicated showed higher ADE prevalence, corroborating the studies by Lam et al. 9 in Hong Kong, Arrais 6 in Fortaleza, and Yu et al. 32 in Korea Republic.
Self-medication is common not only in Brazil 15 , but worldwide, and it involves economic, political, and cultural factors 26 . Self-medication may or may not benefit the individual: when used rational-Cad. Saúde Pública 2018; 34(4):e00040017 ly, it can mean a savings for the patient due to ease in acquiring the medicine and possible resolution of the health problem, and for health services, due to the reduction in demand for care and hospital expenses. But if used irrationally, self-medication can delay the correct diagnosis of a disease, mask symptoms, increase antimicrobial resistance, and harm the individual's health through the appearance of ADEs such as medication errors, adverse reactions, and intoxication 33 .
Education and awareness-raising for health professionals and the general population are thus necessary, focusing on the rational use of medicines, the development of public policies fostering improved access to health services, more intense regulation of abusive advertising and irregular sales of over-the-counter drugs 34 , and especially effective action by pharmacists in community pharmacies to minimize harm to the population's health due to self-medication 35 .
ADEs were proportionally more frequent with less consumed drugs, but with greater potential for adverse reactions or drug-drug interactions, as with fluoxetine and amitriptyline, which should thus be used under strict supervision 36 . But ADEs also appeared with drugs that are frequently used in Brazil, with or without prescriptions, such as diclofenac, fixed-dose caffeine + carisoprodol + diclofenac + paracetamol, prednisone, and nimesulide 6, 15, 23, 27 .
In the case of non-steroidal anti-inflammatory drugs (NSAIDs), there are important restrictions on use in the elderly, with the possibility of gastrointestinal, renal, and cardiovascular risks and interaction with other drugs frequently used in primary care (paracetamol, some anti-hypertensives, antidepressants, and selective serotonin reuptake inhibitors) 37 .
Adverse events associated with oral contraceptives featured levonorgestrel associated with ethinylestradiol, and ciproterone+ethinylestradiol, the most widely consumed oral contraceptives on the Brazilian pharmaceutical market 38 . Risks associated with contraceptives have been reported in the literature and range from mild and common, like nausea, headache, breast pain, anxiety, and irritability, to rare and severe, like thromboembolism and stroke, as an important cause of treatment switch and dropout 39 .
ADEs reported in the community are generally mild 6, 8 and considered preventable, since they usually do not require specific treatment or suspension of the drug 24, 40 . However, the fact that they are mild does not minimize their importance, since they can interfere in quality of life, cause discomfort and malaise, and reduce treatment adherence and patients' trust in their physicians 3 . They may also aggravate the patient's clinical status, causing new adverse events if the patient fails to use other medicines to minimize or relieve the discomfort generated by the offending drug, triggering the socalled cascade effect 6 .
Analyzing the three most frequently reported ADEs (somnolence, epigastric pain, and nausea), in some treatments these are already expected and do not greatly compromise the individual's quality of life, thus rarely resulting in hospitalization, but causing patient discomfort and potentially leading to other consequences (cited above) such as treatment dropout.
The study's limitations include the population's lack of knowledge for identifying the association between use of the medicine and the adverse event, probably due to the difficulty in differentiating between the problem caused by the drug and complications or evolution of the disease itself; the recall period used to investigate use of the medicine and appearance of the ADE; failure to detect more serious events leading to the treatment's interruption; inclusion of contraceptives in the analysis, favoring the inclusion of more females than males; and the fact that the question on adverse effects was worded in the context of treatment adherence and not as an objective formulation for evaluation.
Although the questions on ADEs considered the time of use of the medicines, one cannot state for certain that the ADE actually occurred during this period, or that the problem was related to the reported drug, but at a different moment. In addition, since no investigation was performed to determine the correlation between use of the medicine and the appearance of ADEs, one cannot state with certainty whether the events are related to the drugs reported as causing the problems or that other factors are influencing the outcome.
Conclusion
The current study allowed identifying ADEs and their determinant factors in Brazil. The adverse events were mainly mild, avoidable, and associated with medicines frequently used by the population. This information will allow developing measures for the prevention and reduction of ADEs, thereby contributing to both patient safety and reduction in healthcare costs resulting from damage caused by the use of medicines, especially in primary care.
However, the scarcity of nationwide studies on this topic and the fact that Brazil is one of the world's 10 leading pharmaceutical markets 41 highlight the need to strengthen policies to promote the rational use of medicines. 
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